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(57) [Abstract] 
[Object] 

It is to favorably read an image by using a 
plurality of line image sensors outputting different 
colors . 

[Constitution] 

In an image reading apparatus in which a plurality 
of line image sensors 101 to 103 outputting different 
colors are arranged in a sub-scanning direction, any 
one or both of a lighting timing of a lamp 204 and a 
driving timing of an optical system moving motor 218 
are controlled according to a distance among the 
plurality of image sensors 101 to 103 and a sub- 
scanning rate. 
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[Claims for the Patent] 
[Claim 1] 

An image reading apparatus in which a plurality of 
line image sensors outputting different colors from 
each other are arranged in a sub-scanning direction, 
characterized in that: 

any one or both of a lamp lighting timing and an 
optical system moving timing are controlled according 
to a distance among the above plurality of line image 
sensors and a sub-scanning rate. 
[Claim 2] 

The image reading apparatus according to claim 1, 
characterized by comprising: 

measuring means for measuring the relation 
between a change of a lamp light quantity and a 
lighting time. 
[Claim 3] 

An image reading apparatus, characterized by 
comprising : 

measuring means for measuring the relation 
between a lamp light quantity and a lighting time. 
[Claim 4] 

The image reading apparatus according to claim 3, 
characterized in that 

said measuring means is executed immediately 
before data is sampled for shading correction. 
[Claim 5] 
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The image reading apparatus according to claim 3, 
characterized by comprising: 

means for storing the relation between a change 
of the lamp light quantity and the lighting time into a 
non-volatile memory, and reading the relation according 
to necessity. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

Present invention relates to an image reading 
apparatus reading an original by using a line image 
sensor such as a CCD, particularly, to a color image 
reading apparatus reading a color image with a 
plurality of the line image sensors, which output 
different colors from each other, arranged in a sub- 
scanning direction . 
[0002] 

[Conventional Art] 

In recent years, it is active to develop the color 
image reading apparatus (hereinafter, referred to as a 
color scanner) reading a color image by using a solid 
state imaging device such as the CCD. 

[0003] 

Such a color scanner generally includes two types 
of methods for using a color line image sensor in which 
different color filters are sequentially arranged in a 
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main scanning direction, or a color line image sensor 
in which a plurality of the line image sensors, which 
output different colors from each other, are arranged 
in the sub-scanning direction. 
[0004] 

[Problems to be Solved by the Invention] 

While a feature of the former method is that a 
configuration of the apparatus becomes simple, a large 
amount of light is necessary for a light source since a 
large receiving area cannot be secured, and it is 
necessary to correct a displacement of a read image 
since the color filters are arranged in the main 
scanning direction. These are faults. 

[0005] 

On the other hand, the latter method does not 
includes the same defect as that of the former method, 
and includes such advantages that it is easy to improve 
the reading resolution, and it is possible to reduce 
the weight of a moving unit of an optical system 
because of a reduced optical system. 
[0006] 

However, the latter method includes such a fault 
that it is necessary to correct a displacement in the 
sub-scanning direction among the line image sensors. 
[0007] 

[Means for Solving the Problems] 
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An object of the present invention is to provide a 
controlling method for controlling a moving optical 
system driving motor which is necessary to maintain 
high image quality and a lighting controlling method 
for controlling an original illuminating lamp when 
correcting by using a memory the displacement in the 
sub-scanning direction among the line image sensors of 
the above-described latter method, and particularly, 
the object of the present invention is to provide an 
image reading apparatus for controlling any one or both 
of a lamp lighting timing and an optical system moving 
timing according to a distance among a plurality of the 
above sensors and a sub-scanning rate in the image 
reading apparatus in which a plurality of the line 
image sensors, which output different colors from each 
other, are arranged in the sub-scanning direction. 
[0008] 

[Embodiment] 

Such an embodiment will be described below by 
using the drawings that the present invention is 
applied to the color scanner. 
[0009] 

Figure 2 is a configuration diagram of the color 
scanner . 
[0010] 

A scanner 200 illuminates an original 202 placed 
on a platen glass 201 with an illuminating lamp 204, 
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and reads diffuse lights with a CCD color image sensor 
210 through mirrors 205, 207, and 208, and a lens 209. 
[0011] 

Image information read by the sensor 210 is 
transferred to an image processing unit 213 through a 
CCD driver circuit 211, and is processed by the after- 
mentioned process to be transferred from a connector 
unit 215 to an external device 217 such as a computer 
and a printer. 
[0012] 

Both of an optical unit 203 having the mirror 205 
and the lamp 204, and an optical unit 206 having the 
mirrors 207 and 208 are driven by a motor 218, pulleys 
219 and 220, and a wire 221, and are included in a so- 
called two to one optical system which moves in a left- 
right direction in the figure, that is, in the sub- 
scanning direction . 
[0013] 

A variable magnification operation of the sub- 
scanning direction is executed by varying a moving rate 
in the sub-scanning direction. In the present 
embodiment, in the case of an equal magnification, the 
unit 203 scans at 80 mm/sec, in the case of 1/2 
reduction, the unit 203 scans at 160 mm/sec, and in the 
case of two times expansion, the unit 203 scans at 40 
mm/sec. Reference numeral 223 denotes a sensor for 
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detecting a home position (HP) which is a sub-scanning 
reference position of the optical system unit 203. 
[0014] 

Figure 3 illustrates a right viewing diagram in 
which the CCD sensor 210 is viewed from an incident 
direction of a reflected light. As illustrated in 
Figure 3, red (R) , green (G) , and blue (B) sensors are 
arranged in a predetermined interval along the sub- 
scanning direction . 
[0015] 

Each sensor includes 5000 pixels, and the 
resolution is 400 dpi in the present embodiment. 
[0016] 

Reference numeral 224 is a reference white plate 
used in the case of the after-mentioned shading 
correction . 
[0017] 

Figure 1 illustrates an example of an image 
processing circuit block of the color scanner to which 
the present invention is applied. Each of line sensors 

101 to 103 outputs image data of each component of R, G, 
and B respectively. 

[0018] 

The sensors 101 to 103 include a displacement of a 
distance 1 between the line sensors 101 and 103, and a 
displacement of a distance m between the line sensors 

102 and 103 in the sub-scanning direction, and such 
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distances are corrected by data delay circuits using a 
memory. 
[0019] 

Amplifiers 104 to 106 are circuits for amplifying 
analog image signals outputted from the sensor 101 to 
103 respectively, and the amplified signals are 
converted to digital image signals by A/D converters 
107 to 109 in next stage respectively to be shading- 
corrected in shading-correcting units 110 to 112. 
[0020] 

The shading-corrected R signal and G signal are 
data-delayed by delay times corresponding to the above 
distances 1 and m in delay memories 113 and 114, and 
are inputted to an input masking unit 115 at the same 
timing as that of the B signal output of the shading- 
correcting unit 112. 
[0021] 

After the filter characteristics of each sensor 
are corrected in the input masking unit 115, each of 
the R, G, and B signals is outputted to the external 
device . 
[0022] 

The data delay will be further described. 
[0023] 

If the distances 1 and m correspond to, for 
example, 20 pixels and 10 pixels respectively for the 
reading resolution in the main scanning direction, an 
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amount of memory, which is necessary for the data delay 
in the case of an equal magnification reading, becomes 
main scanning data corresponding to 20 lines and 10 
lines . 
[0024] 

The amount of memory becomes main scanning data 
corresponding to 10 lines and 5 lines in the case of 
1/2 reduction, and the amount of memory becomes main 
scanning data corresponding to 40 lines and 20 lines in 
the case of two times expansion. 
[0025] 

Figure 4 illustrates a block diagram of the 
shading-correcting unit 110 (or 111, 112) . 
[0026] 

An A/D-converted signal V, first, passes through a 
switching unit 8 01, and is inputted to a RAM 803. 
[0027] 

The switching unit 801 is controlled by a CPU 302 
to output the inputted image signal V to any one of A 
and B. The RAM 803 includes at least a capacity in 
which data corresponding to the number of pixels 

(corresponding to one line) included in the sensor can 
be stored. A memory address is controlled by an 
address controlling circuit 804 when inputting the data. 

[0028] 

The CPU 302 can access one line of data which has 
been once inputted in the RAM 803. 
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[0029] 

The CPU 302 stores image data of the reference 
white plate 224 in the RAM 803 for the shading 
correction to convert the image data to a correction 
coefficient by which image data of an original is 
multiplied. 
[0030] 

The A direction is selected in the switching unit 
801 when scanning an original, on the other hand, the 
correction coefficient is read from the RAM 803 to 
become shading-corrected data V in a multiplier 802. 
[0031] 

A block circuit diagram for controlling an optical 
system motor 218 is illustrated in Figure 5, and will 
be described below. 
[0032] 

This circuit controls a rotation direction and a 
rotation rate of the optical system motor 218. The 
rotation direction of the optical system motor 218 is 
changed when the optical system moves forward and 
backward in the sub-scanning direction, and the 
rotation rate when moving forward is changed according 
to the magnification as described above. The rotation 
rate when moving backward is constant regardless of the 
magnification . 
[0033] 
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The CPU 302 outputs a driving pulse to a motor 
driving circuit 304 according to an original and a 
distance for scanning an original. 
[0034] 

The motor 218 is a five phases-stepping motor, and 
controls the rotation direction and the rotation rate 
by changing the order and the frequency of the driving 
pulses A to E. 
[0035] 

Since the motor 218 is caused to rotate in a high 
rate when moving backward, a driving voltage switching 
circuit 305 switches a driving voltage from 6 V to 40 V 
with a voltage switching signal CH-V from the CPU 302. 
[0036] 

A constant current controlling circuit 303 
controls a current flowing in the motor to be a 
constant current according to the rotation rate based 
on a current value switching signal CH-A from the CPU 
302 and a current detection signal DT-A from the motor 
driving circuit 304. 
[0037] 

Figure 6 illustrates an original illuminating lamp 
controlling circuit . 
[0038] 

When a driving signal LON of a lamp regulator 310, 
which is outputted by the CPU 302, is "TRUE", a lamp 
power source is delivered to the lamp 204, and the lamp 
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204 is lit. If the lamp 204 continues to be lit 
because of the failure of the regulator, and the like, 
and the temperature is abnormally increased, a thermo- 
switch 312 is activated, the power delivery to the lamp 
204 is cut, and the lamp 204 is turned off. 
[0039] 

Figure 7 illustrates an example of lamp light 
quantity rising characteristics. 
[0040] 

Figure 7 illustrates that the light quantity 
becomes stable at Fb at Ts seconds after the lamp has 
been turned on. 
[0041] 

After the lamp has been turned on, if it is 
started to output an effective image signal immediately 
after Tb seconds have passed over, since each of the G 
signal and the R signal is delayed as described above, 
the G signal corresponding to the B signal at a point 
of time of Tb is read by the light quantity Fg at a 
point of time of Tg seconds after the lamp has been 
turned on, and the R signal is read by the light 
quantity Fr at a point of time of Tr seconds after the 
lamp has been turned on. 
[0042] 

Thus, the R signal and the G signal become dark 
images. Such an abnormal image corresponds to Ts-Tr 
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seconds from the leading edge of the image in the R 

signal, and Ts-Tg /second in the G signal. 

[0043] 

Each of times Trb and Tgb among the sensors is 
changed according to a reading magnification, the times 
become Trb and Tgb in the case of the equal 
magnification, the times become 1/2 Trb and 1/2 Tgb in 
the case of the 1/2 reduction, and the times become 2 
Trb and 2 Tgb in the case of the two times expansion. 
[0044] 

Figure 8 illustrates a lamp control timing chart 
of the color scanner according to the present invention. 
[0045] 

The rising point of an image output signal is a 
timing at which the starting image of an original to be 
read in the sub-scanning direction is read by the B 
sensor 103. 
[0046] 

The optical system motor 218 is turned on Tm 
seconds before the image output ON timing, and the 
scanning is started. While it will be described later 
in detail to control this Tm, it is assumed in Figure 8 
that the rising time of the optical system is enough 
shorter than the rising time of the lamp 204. 
[0047] 

The lamp ON timing is controlled Tl = Ts + Trb x M 
seconds earlier from the image output ON timing as 
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described in Figure 7. Here, Ts is a time which is 
spent until the light quantity becomes stable. Trb is 
a reading time difference between the R sensor 101 and 
the B sensor 103 for the same image in the case of the 
equal magnification . 
[0048] 

M indicates a magnif ication, and is "1.0" in the 
case of the equal magnification, is "0.5" in the case 
of the 1/2 reduction, and is "2.0" in the case of the 
two times expansion. 
[0049] 

It is started to output an image after that time 
Tl has elapsed after the lamp has been turned on, and 
when time Timage has elapsed, the optical system 
reaches a trailing edge of the original or a trailing 
edge of a reading area sub-scanning, it is stopped to 
output the image, the lamp 204 is turned off, the 
optical system motor 218 is inverted, after time Tret 
has elapsed, when the optical system returns to a start 
point of a sub-scanning, the motor 218 is turned off. 
[0050] 

As described above, it is possible to obtain a 
normal output of each of the R, G, and B sensors 101 to 
103 with the displacement in the sub-scanning direction 
by providing the lamp with a preliminary lighting time 
Tl of Ts + Trb x M seconds for reading a leading edge 
of an effective image. 

- 14 - 



Translation of JPA04-266261 



[0051] 

The useless preliminary lighting time is not spent 
in the reduction case by controlling each magnification, 
[0052] 

The controlling method, which secures Ts + Trb x 
Mmax as the preliminary lighting time Tl, is also 
effective to avoid the complexity of the control. 
[0053] 

Here, Mmax is the maximum magnification of the 
color scanner, and by securing Ts + Trb x Mmax, the 
normal image output can be assured for every 
magnification . 
[0054] 

A control flow by the CPU 302 is illustrated in 
Figure 9, and will be described below. In the present 
embodiment, before scanning a original, a lamp light 
quality rising time is measured. 
[0055] 

First, the optical system is returned to HP (home 
position) which is a reference position (700) . An area 
t on the RAM 306, t, and Dp are cleared (701) . The 
lamp 204 is turned on (702), and a flag F on the RAM 
306 is set to "1" (703) . 
[0056] 

On the other hand, it is determined in a timer 
interrupt induced every 1 msec whether or not the flag 
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F is "1" (720), and when "F = 1", the area t on the RAM 
306 for measuring a time is incremented by "1" (721) . 
[0057] 

Image data is inputted to the above RAM 803 for 
the shading (722). For example, data Dn is obtained by 
adding all data dij of the 5000 pixels corresponding to 
three lines (723) . Here, the dij indicates data of 
each pixel, j means a color of the sensor, that is, 0 
means R, 1 means G, and 2 means B, and i means 
addresses 0 to 4999 of the 5000 pixels of each sensor. 
[0058] 

However, when an adding time for adding 15000 
pieces of data is a load for the ability of the CPU 302, 
the data may be added by thinning, for example, every 
eight pixels, every 16 pixels, or for only the output 
of the R sensor 101. 
[0059] 

Dn which is obtained as above and is an addition 
data at t msec after the lamp has been turned on, and 
the previous addition data Dp are compared, and it is 
determined whether or not both data are nearly equal 
(724). Here, a is a predetermined determination margin. 
[0060] 

Since the difference between Dp and Dn is more 
than a until the light quantity becomes stable, the 
newest data Dn is set as the new Dp (729) . An area k 
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indicating the stability on the RAM 306 is reset to "0 

(730) . 

[0061] 

Since the difference between Dn and Dp converge 
within a when the light quantity becomes stable (724), 
the area K indicating the stability is incremented by 
"1" (725) . When k becomes a predetermined value (5 
(726) , it is determined that the light quantity has 
become stable, and t msec, in which a total time is 
counted after the lamp has been turned on, is set as a 
lamp stability time in an area Ts on the RAM (727). 
For example, if (3 is "20", it can be determined that 
the light quality has indicated nearly the same level 
for 20 msec. 
[0062] 

While being not described in Figure 9, it is also 
necessary that the addition data Dn itself is equal to 
or more than a predetermined value y to check the 
unlighting of the lamp 204 and the abnormality of the 
CCD 210 and a peripheral circuit of the CCD 210, or to 
detect a time which is spent until the lamp 204 is 
actually lit after the lamp on signal has been 
outputted. 
[0063] 

As described above, when it is completed to 
measure the lamp light quantity rising time Ts 
according to the procedure from 720 to 730, the flag F 
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is caused to be "0" (728) . When the flag F becomes "0" 
(704), the lamp 204 is once turned off (705), and the 
correction coefficient is set based on data of the 
shading RAM 803 at a point of time when the light 
quantity becomes stable (716) . 
[0064] 

Next, as described in Figure 8, after calculating 
the necessary preliminary lighting time Tl (706) , the 
lamp is again turned on to scan an original (707). 
Next, after time (Tl - Tm) has elapsed, obtained by 
subtracting the rising time Tm of the optical system 
motor 218 from the preliminary lighting time Tl passes 
over (708), the optical system motor 218 is turned on 

(709) , and after time Tm passes over (710) , the image 
output is turned on (711). 

[0065] 

When the scanning reaches a trailing edge of the 
original or a trailing edge of a reading area, and it 
is completed to scan the original (712), the image 
output is turned off (713), the lamp 204 is turned off 

(714), and the optical system is returned to the home 
position (HP) , and the control is completed (715) . 

[0066] 

As described above, before sampling the shading 
correction data and setting the correction coefficient 
prior to scanning an original, the lamp light quantity 
rising time is measured. It becomes possible to 
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execute the best lamp control in consideration of the 
displacement in the sub-scanning direction between the 
line sensors with absorbing the temporal change of the 
lamp light quantity and without needing a useless time 
for the measuring. 
[0067] 

Alternatively, as another method, the light 
quantity rising time Ts is measured when the apparatus 
is shipped from a factory, when the maintenance such as 
a lamp change is executed by a service person in the 
field, or when the electric power supply is turned on, 
and the measured Ts is stored in a non-volatile memory, 
and the stored data is used when scanning an original. 
[0068] 

While the lamp lighting is controlled in 
consideration of the displacement in the sub-scanning 
direction among the three CCD image line sensors in the 
above embodiment, in the following embodiment, the 
displacement in the sub-scanning direction is 
considered by controlling the optical system motor. 
The lamp, whose light quantity rising is ideal, is 
assumed in the present embodiment. 
[0069] 

Figure 10 is a graph of an example of a rate 
raising control when the optical system moves forward. 
The control of Figure 10 is the simplest example, and 
while the acceleration is constant when raising a rate, 
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it is also possible to variably control the 
acceleration according to the targeted rate, and to 
control the different acceleration according to a time 
after the motor has been turned on. 
[0070] 

By the way, Figure 10 illustrates that the rate 
reaches a rate V2 . 0 corresponding to the two times 
expansion T2 . 0 seconds later the optical system motor 
has been turned on, reaches a rate VI . 0 corresponding 
to the equal magnification T1.0 seconds later, reaches 
a rate V0 . 5 corresponding to the 1/2 reduction TO . 5 
seconds later, and generally, reaches a rate VM 
corresponding to the variable magnification M TM 
seconds later. A diagonal area LM means a distance in 
which the optical system moves until the rate reaches 
the rate VM after the motor has been turned on. 
[0071] 

The conventional optical system control will be 
described by using Figure 11. When scanning an 
original in the variable magnification M, first, the 
optical system is moved at an arbitrary rate from a 
point A which is the reference position HP (home 
position) to a point B which is located at a distance 
LM before a point C which is the sub-scanning leading 
edge of an original to be read (1). Next, if the motor 
is turned on, and the rate is controlled from the point 
B according to the pattern illustrated in Figure 10, 
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when the optical system reaches the point C, the rate 
reaches a desired rate VM (2) , after that the optical 
system moves at a constant rate up to a trailing edge D 
of an original (3) , and the optical system scans the 
original . 
[0072] 

However, as described in the previous embodiment, 
when a plurality of the line image sensors with the 
displacement in the sub-scanning direction are used, 
since the time differences Trb x M and Tgb x M 
corresponding to the variable magnification M are 
included among the sensors, for example, as illustrated 
in Figure 10, while an image of the B sensor 103 at TM 
seconds after the motor has been turned on is read at 
the rate VM, an image of the G sensor 102 is read at 
the rate VG which is equal to or less than the rate VM, 
and an image of the R sensor 101 is read at the rate VR 
("0" in Figure 10) which is equal to or less than the 
rate VG , thus, the read images obviously become 
abnormal . 
[0073] 

Thus, when controlling the optical system to move, 
after reaching the desired rate VM, the optical system 
moves at the rate VM for the maximum time difference 
(Trb x M in the present embodiment) among the sensors, 
after that, if an image is read from a leading edge of 
the original, any one of the R, G, and B sensors scans 
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the original at the desired rate VM, and the normal 

image is obtained. 

[0074] 

The optical system moving control according to the 
present embodiment will be described by using Figure 12. 
[0075] 

When scanning the original by the variable 
magnification M, first, the optical system is moved at 
an arbitrary rate from the point A which is the 
reference position HP (home position) to the point B 
which is located at a distance LX before the leading 
edge C in the sub-scanning direction of the original to 
be read (1) . 
[0076] 

LX is defined by LX = LM + LY . LM is a distance 
which is necessary to raise the rate to the desired 
rate VM as described above. LY is defined by LY = Trb 
x M x VM. Next, if the motor is turned on, and the 
rate is controlled from the point B according to the 
pattern illustrated in Figure 10, when reaching a point 
E which is located at the distance LM from the point B, 
the rate reaches the desired rate VM (2), after that, 
the optical system moves at the constant rate VM up to 
the leading edge C of the original, the time 
differences among the sensors are canceled (3) , after 
that, the optical system moves at the constant rate up 
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to the trailing edge D of the original (4) , and the 

optical system scans the original. 

[0077] 

The control flow is illustrated in Figure 13, and 
will be described. 
[0078] 

First, the optical system is returned to the 
reference position HP (home position) (401) , the above 
distance LX is calculated (402), and the optical system 
is previously moved by a distance (LS - LX) which is 
obtained by subtracting LX from the distance LS from 
the HP to the leading edge of the original (403) . The 
moving rate is, for example, the highest rate. 
[0079] 

Next, the lamp is turned on, the optical system 
starts moving forward, and the desired rate VM is 
obtained according to the above rate raising pattern 
(404) . 
[0080] 

When the optical system reaches the leading edge 
of the original (405), the image output is started 
(406) , and when the optical system reaches the trailing 
edge of the original (407), the image output is 
terminated (408) . 
[0081] 
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Finally, the lamp is turned off, the optical 
system is again returned to HP (409) , and the scan of 
the original is terminated. 
[0082] 

As described above, it becomes possible to 
normally scan the image by controlling the optical 
system to move in consideration of a plurality of the 
displacements in the sub-scanning direction between the 
plurality of line sensors. 
[0083] 

In the color scanner using the line sensor with 
the displacement in the sub-scanning direction, the 
lamp is controlled in the first embodiment, and the 
optical system is controlled to move in the second 
embodiment. In the following embodiment, both of the 
lamp and the optical system are to be controlled. 
[0084] 

Figure 14 illustrates a timing chart in which the 
lamp on timing and motor on timing are illustrated for 
the image output timing at the leading edge of the 
original . 
[0085] 

As described in the above embodiment, it is 
necessary to turn on the lamp at latest (Ts + Trb x M) 
before the image output in consideration of the rising 
of the lamp light quantity. It is necessary that the 
optical system starts moving at latest (Ts + Trb x M) 
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before the image output in consideration of the rising 
of the optical system moving rate. Thus, when TS > TM, 
as illustrated in Figure 14 (A) , first, the lamp 204 is 
turned on, next, after (TS - TM) passes over, the motor 
218 is turned on, and after (TM + Trb x M) passes over, 
the image output is started. 
[0086] 

When TM > TS, as illustrated in Figure 14 (B) , 
first, the motor is turned on, next, after (TM - TS) 
passes over, the lamp is turned on, and after (TS + Trb 
x M) passes over, the image output is started. 
[0087] 

Thereby, it becomes possible to obtain a normal 
image in consideration of the displacement in the sub- 
scanning direction among the sensors for controlling 
the lamp, and also for controlling the optical system 
to move. 
[0088] 

However, an interval (1) of Figure 14 (A) means a 
time in which the platen glass is being illuminated as 
continuing to light the lamp 204, and since it is 
probable to increase the temperature of the glass in 
such a condition, in the following embodiment, means 
for avoiding such a condition will be provided. 
[0089] 

The means will be described by using Figure 15. 
[0090] 
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When the lamp light quantity rising time TS is 
larger than the optical system moving rate rising time 
TM, as illustrated in Figure 15 (a) , the motor 218 is 
turned on at the same time when the lamp 204 is turned 
on. In this case, the motor 218 moves for the initial 
calculated value and extra (TS - TM) . Figure 15 (b) 
illustrates the moving quantity. 
[0091] 

A time for reaching the desired rate VM is TM, a 
moving distance for the TM is LM, a distance LI, in 
which the optical system moves at the rate VM for the 
time difference Trb x M between the sensors in the case 
of the variable magnification M, is Trb x M x VM, and a 
distance L2, in which the optical system moves for the 
extra time (TS - TM) , is (TS - TM) x VM. 
[0092] 

Thus, as illustrated in Figure 15 (c) , after the 
optical system is previously moved from the reference 
point A to the point B, which is located at a distance 
(LM + LI + L2) before the leading edge C of the 
original in the sub-scanning direction, before scanning 
the original, if the lamp 204 is turned on, and also 
the rate is controlled according to the pattern 
illustrated in Figure 15 (b) , the fault of Figure 14 
(A) can be also eliminated. 
[0093] 



- 26 - 



Translation of JPA04-266261 



In addition, when using the line sensor with the 
displacement in the sub-scanning direction, it is 
important that at least (LM + LI) is secured for the 
distance between the optical system sub-scanning 
reference point A and the leading edge C of the 
original. As apparent from the above embodiments, the 
reason is that a scanning distance is secured to absorb 
the displacement in the sub-scanning direction. 
[0094] 

[Advantage of the Invention] 

As described above, in the color scanner using the 
line image sensors which include displacement in the 
sub-scanning direction, and are configured with a 
plurality of lines, it becomes possible to read a 
normal image by controlling the lamp to be lit and the 
optical system to move in consideration of the time 
differences among the sensors. 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a block diagram of an image processing 
circuit . 
[Figure 2] 

Figure 2 is a cross-section view of a color 
scanner . 
[Figure 3] 

Figure 3 is an external view of an image sensor. 
[Figure 4] 
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Figure 4 is a block diagram of a shading 
correction circuit . 
[Figure 5] 

Figure 5 is a block diagram of a motor controlling 
circuit . 
[Figure 6] 

Figure 6 is a block diagram of a lamp controlling 
circuit . 
[Figure 7] 

Figure 7 is a diagram illustrating a changing 
status of a lamp light quantity. 
[Figure 8] 

Figure 8 is a timing chart diagram for lighting 
the lamp. 
[Figure 9] 

Figure 9 is a flowchart illustrating a control 
procedure . 
[Figure 10] 

Figure 10 is a diagram illustrating a rate control 
of an optical system. 
[Figure 11] 

Figure 11 is a diagram illustrating a moving 
position of the optical system. 
[Figure 12] 

Figure 12 is a diagram illustrating a moving 
position of the optical system. 
[Figure 13] 
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Figure 13 is a flowchart illustrating a control 
procedure . 
[Figure 14] 

Figure 14 is a timing chart diagram of operations 
of the lamp and the motor. 
[Figure 15] 

Figure 15 is a diagram illustrating the operations 
of the lamp and the optical system. 
[Description of Symbols] 
202 original 
204 lamp 
210 image sensor 
218 motor 
302 CPU 
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Figure 1 

#1 MAIN SCANNING DIRECTION 

#2 SUB-SCANNING DIRECTION 

110 SHADING CORRECTION 

111 SHADING CORRECTION 

112 SHADING CORRECTION 

113 DELAY MEMORY 

114 DELAY MEMORY 

115 INPUT MASKING 
#3 R OUTPUT 

#4 G OUTPUT 

#5 B OUTPUT 

Figure 2 

#1 SUB-SCANNING DIRECTION 
Figure 3 

#1 MAIN SCANNING DIRECTION 
#2 SUB-SCANNING DIRECTION 

Figure 4 

802 MULTIPLIER 

804 ADDRESS CONTROLLING CIRCUIT 
Figure 5 

303 CONSTANT CURRENT CONTROLLING CIRCUIT 

304 MOTOR DRIVING CIRCUIT 
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305 DRIVING VOLTAGE SWITCHING CIRCUIT 
Figure 6 

310 LAMP REGULATOR 

Figure 8 

#1 LAMP ON 

#2 MOTOR ON 

#3 NORMAL ROTATION 

#4 REVERSE ROTATION 

#5 IMAGE OUTPUT 

Figure 9 

#1 CONTROL FLOW 

700 OPTICAL SYSTEM RETURNED TO HP 

7 02 TURN ON LAMP 

7 05 TURN OFF LAMP 

707 TURN ON LAMP 

708 TL - TM PASS OVER 

709 TURN ON MOTOR 

710 TM PASS OVER 

711 TURN ON IMAGE OUTPUT 

712 REACH TRAILING EDGE of ORIGINAL 

713 TURN OFF IMAGE OUTPUT 

714 TURN OFF LAMP 

715 OPTICAL SYSTEM RETURNED TO HP 

716 SET SHADING CORRECTION COEFFICIENT TO "(X 
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#2 TIMER INTERRUPT 

#3 END 

722 STORE IMAGE DATA DIJ INTO RAM 
Figure 10 

#1 1/2 REDUCTION 

#2 M VARIABLE MAGNIFICATION 

#3 EQUAL MAGNIFICATION 

#4 TWO TIMES EXPANSION 

Figure 11 

#1 SUB-SCANNING DIRECTION 
#2 ORIGINAL 

Figure 12 

#1 SUB-SCANNING DIRECTION 
#2 ORIGINAL 

Figure 13 

#1 CONTROL FLOW 

401 OPTICAL SYSTEM RETURN TO HP 

403 OPTICAL SYSTEM MOVE BY (LS - LX) 

4 04 OPTICAL SYSTEM START LAMP ON 

4 05 LEADING EDGE OF ORIGINAL 

406 START IMAGE OUTPUT 

407 TRAILING EDGE OF ORIGINAL 
4 08 TERMINATE IMAGE OUTPUT 
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409 TURN OFF LAMP, OPTICAL SYSTEM RETURNED TO HP 
#2 END 

Figure 14 

#1 IMAGE OUTPUT 

#2 LAMP 

#3 MOTOR 

Figure 15 (a) 
#1 IMAGE OUTPUT 
#2 LAMP 
#3 MOTOR 

Figure 15 (c) 
#1 ORIGINAL 
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